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SUMM Illustrative (non- limiting) examples of heterologous domains which can 
be included along with a bundling domain in various fusion 
proteins of this invention include transcription 

regulatory domains (i.e., transcription activation domains 

such as a p65, VP16 or AP domain; transcription potentiating 

or synergizing domains; or transcription repression domains 

such as an ssn-6/TUP-l domain or Kruppel family suppressor domain) ; a 

DNA binding domain such as a GAL4, lex A or a composite DNA binding 
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ZFHD1 domain; or a ligand-binding domain comprising or derived 

from (a) an immunophilin, cyclophilin or FRB domain; (b) an antibiotic 
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The androgen receptor (AR) is a transcription factor that 
mediates androgen action. We have used the green fluorescent 
protein (GFP) technique to investigate dynamics of nuclear 
trafficking of human AR in living cells. In the absence of ligand 
, the GFP-AR fusion protein is distributed between 

cytoplasm and nuclei. Androgen exposure leads to a rapid and complete 
import of GFP-AR to nuclei of. . . transfer. Unliganded ARs with 
mutations in the basic amino acids of the bipartite nuclear localization 
signal (NLS) within the second zinc finger and the 

hinge region are predominantly cytoplasmic and their androgen -dependent 
nuclear import is severely compromised ((3/4)20% nuclear in 30 minutes).. 

residues flanking the bipartite NLS lead to inefficient nuclear 
transfer in response to androgen ((3/4)20% nuclear in 30 minutes). The 
ligand-binding domain of AR, which represses bipartite NLS 
activity, contains an agonist-specific NLS. The small nuclear RING finger 
protein SNURF, which interacts with AR through a region 

overlapping with the bipartite NLS, facilitates AR import to nuclei and 
retards. 
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Beatty Laboratories, London 
SOURCE: Blood, (November 16, 2000) Vol. 96, No. 11 Part 1, pp. 
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DOCUMENT TYPE: Conference 

LANGUAGE : Engl i sh 

SUMMARY LANGUAGE: English 

AB The Promyelocytic Leukemia Zinc-Finger (PLZF) gene, 

which encodes a transcriptional repressor characterised by nine 
Kruppel-like C2-H2 zinc fingers and an amino- terminal 
protein oligomerization domain (the POZ domain) , was originally 
identified as a fusion with the RARalpha locus in rare cases of 
all-trans-retinoic acid (ATRA) resistant acute promyelocytic leukemia 
(APL) with the t(ll;17) (q2321q21) reciprocal chromosomal translocation. 
Leukemic cells bearing the above rearrangement express PLZF-RARalpha and 
RARalpha-PLZF reciprocal fusion proteins, which have 

been shown to co-operate in induction of ATRA resistant APL in transgenic 
animals. Previous studies have shown that RARalpha-PLZF, which contains 
the RARalpha ligand- independent activation domain fused in frame 
with the 7 carboxy- terminal zinc-fingers of PLZF, can 

bind to the consensus PLZF DNA binding site (5 ' -GTACA/TGTAC) . We now show 
that, despite the fact that RARalpha-PLZF retains the DNA binding 
zinc fingers of PLZF, its ability to bind DNA in a 

sequence specific manner differs dramatically to that of the wild type 

PLZF protein. Binding of RARalpha-PLZF to a response element 

containing a single PLZF binding site is much stronger than that of the. 

PLZF lacking this region binds to a single PLZF DNA binding site 
with the same affinity as the wild type protein. Nevertheless, 
the POZ domain and, to a lesser extent, the first two zinc 
fingers of PLZF, confer on the protein the ability to 

bind co-operatively to a response element containing a multimerized PLZF 
binding site. Consistent with these results, RARalpha-PLZF. 
predicted by the lack of PLZF specific repression domains and by the 
promoter context specific properties of the nuclear receptor 
ligand- independent activation function, the RARalpha-PLZF does not 
act as a repressor and can activate transcription from PLZF 
response elements in a promoter context dependent manner. The above 
results suggest that RARalpha-PLZF contributes to leukemogenesis by 
competing with PLZF and related factors, which recognise the same 
response 

element (such as the Fanconi • s Anemia Zinc Finger 

/Repressor of GATA protein for example) , for binding to their 

target genes and by deregulating their target gene expression. 
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AB Ligand-activated progesterone receptors (PR) bind to DNA at 

specific progesterone response elements by means of a DNA binding domain 

(DBD (PR) ) containing two highly conserved zinc fingers 

. DNA-bound PRs regulate transcription via interaction with 

other nuclear proteins and transcription factors. We 

have now identified four HeLa cell nuclear proteins that 

copurify with a glutathionine-S-transf erase-human DBD (PR ) fusion 

protein. Microsequence and immunoblot analyses identified one of 

these proteins as the 113 kDa poly (ADP-ribose) polymerase. The 

three other proteins were identified as subunits of the 

DNA-dependent protein kinase (DNA-PK) holoenzyme : its DNA 

binding regulatory heterodimers consisting of Ku70 and Ku86, and the 460 

kDa catalytic subunit, DNA-PK (CS) . . . .to associate with the DBD of 

the yeast activator GAL4 . However, neither a PR DBD mutant lacking a 

structured first zinc finger (DBD(CYS)) nor the core 

DBD of the estrogen receptor (DBD(ER)) copurified DNA-PK, suggesting the 
interaction is not non-specific for DBDs . . . . and DBD (PR) interact, 
that DBD (PR) is a phosphorylation substrate of DNA-PK, and suggest a 
potential role for DNA-PK in PR-mediated transcription. 
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The Kruppel-associated box A (KRAB-A) domain is an evolutionarily 
conserved transcriptional repressor domain present in approximately 
one-third of zinc finger proteins of the 

Cys2-His2 type. Using the yeast two-hybrid system, we report the 
isolation 

of a cDNA encoding a novel murine protein, KRAB-A interacting 

protein 1 (KRIP-1) that physically interacts with the KRAB-A 

region. KRIP-1 is a member of the RBCC subfamily of the RING finger, or 

Cys3HisCys4, family of zinc binding proteins whose other members 

are known to play important roles in differentiation, oncogenesis, and 

signal transduction. The KRIP-1 protein has high homology to 

TIF1, a putative modulator of ligand-dependent activation 

function of nuclear receptors. A 3.5-kb mRNA for KRIP-1 is ubiquitously 

expressed among all adult mouse tissues studied. When a GAL4 -KRIP-1 
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fusion prote^a is expressed in COS cells with^^ 

chlorampheni^^ acetyltransf erase reporter cc^^ruct with five GAL 4 
binding sites, there is dose -dependent repression of transcription 
. Thus, KRIP-1 interacts with the KRAB-A region of C2H2 zinc 
finger proteins and may mediate or modulate KRAB-A 
transcriptional repressor activity. 
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The BTB/POZ domain targets the LAZ3/BCL6 oncoprotein to 
nuclear dots and mediates homomerisation in vivo. 
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was identified by its disruption in 3q27 translocations 
associated with diffuse large cell lymphomas. It is predicted to be a 
transcription factor as it contains six Kruppel-like Zinc 
finger motifs and a N-terminal BTB/POZ domain, a protein 
/protein interaction interface that is widely conserved in 
Metazoans. Using two antisera raised against non overlapping regions of 
the predicted ORF, we demonstrate that the LAZ3/BCL6 protein 
appears as a close ca. 79 kDa doublet in B lymphoid cell lines with 
either 

a rearranged or a non rearranged LAZ3/BCL6 locus. By immunofluorescence 
experiments on transiently transfected COS-1 or NIH3T3 cells, we show 
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that 



the LAZ3/BCL6 protein displays a punctuated nuclear 

localisation. This appears to rely on LAZ3/BCL6 proper folding and/or 
activities as it is impaired in a hormone reversible -fashion through 
fusion of LAZ3/BCL6 to the ligand-binding domain of the 

oestrogen receptor. Moreover, deletion of its BTB/POZ domain leads to the 
disappearance of the nuclear dots although the protein remains 
nuclear. In addition, by using the yeast two-hybrid system, we show that 
the LAZ3/BCL6 BTB/POZ domain homomerises in vivo. Thus, the LAZ3/BCL6 
BTB/POZ domain has the capability to self -interact and target the 
protein to discrete nuclear substructures. 
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Molecular cloning of a zinc finger protein which binds to 
the heptamer of the signal sequence for V(D)J 
recombination . 
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was isolated from a lambda gtl^^xpression library made 
from mouse thymocyte poly (A) + RNA, using the Rss as a ligand. 
The deduced amino acid sequence of the putative protein, 
designated Recognition component (Rc) , reveals a pair of Cys2-His2 
zinc fingers followed by a Glu- and Asp-rich acidic 

domain. In addition, there are five copies of the Ser/Thr-Pro-X-Arg/Lys 
sequence, which are putative DNA binding units. The zinc 
finger-acidic domain structures present in Rc are also found in 
several enhancer binding proteins, such as those for the kappa B 
motif of the Ig kappa light chain enhancer or related sequences. 
Bacterial 

fusion proteins for Rc bind preferentially to the Rss 

heptamer and to the kappa B motif. The dual affinities of Rc for the Rss 
heptamer and the kappa B motif suggest a possible link between Ig 
transcription and somatic recombination. The formation of multiple 
' gel -shifted * DNA-protein complexes for Rc and its DNA 
ligand suggests that these complexes tend to multimerize. 
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